surface. By land use, Suceava County has 349,544 hectares agricultural land, representing 41 % of the total surface, and 505,806 ha, i.e. 59 %, non-agricultural land (Jitareanu et al., 2009 ).
The resources of agricultural land of Suceava County are limited both by the size of the contained area, and by production capacity. With the aim of normal use of soil resources, a series of hydro-ameliorative works have been done over time. The goal of performing these works was to combat the following soil agricultural capacity limiting factors: excess moisture, flooding risk, soil erosion, unstable slopes and others.
Among the first works to eliminate the water excess, which were applied on the agricultural land with excess moisture in Bucovina can be mentioned: surface water drainage channels between the parcels of different owners; land forming in the bedding system with ridges and furrows; canals for water evacuation and others. Documents from that time show that the first ameliorative works associated with drainage works were performed in the late nineteenth century and early twentieth century in Radauti Depression, by the Agricultural Society of Vienna, who executed both, subsurface drainage and small regularization of rivers. Starting with 1895 and then between 1903 and 1910, was done a series of important tile drainage works in Radauti Depression.
The drainage and subsurface drainage works included several development stages, which took place, particularly between 1950 and 1990. In the first stages, from 1950 to 1975, were designed drainage systems and river regularization with dikes. In the second period that ranges between 1976 and 1990, some older systems were improved and resized. Also, in some hydrographic basins were executed new works, which included the hydroameliorative systems with canal drainage and subsurface drainage.
In the social and economical context of Romania after 1990, which led to a substantial decline of investments, land improvements were, also diminished. At this stage, was done only maintenance work and completion of existing improvements. Among the specific works carried out during 1990-2010 can be mentioned: the maintenance of drainage ditch networks, pipe and tile drains and flood prevention works.
In Suceava County, surface drainage systems were set up on 55,100 ha, tile drainage networks on 26,300 ha and systems of embanking and protection against floods on 7,400 ha between 1960 -1990 to remove this excess moisture.
The structure of land use types from Suceava County, which includes a share of agricultural land of 41 % and 53 % for forests and forest plantations, is relatively balanced for a territory belonging to the Carpathian orogeny and the plateaus unit.
Highest soil resources belong to the class of Luvosols, which has a share of 25.3 % from the effectively charted area and among the soil types, can be, and noted the faeoziom with 18 %.
The distribution of soil resources on the five quality categories indicates that most of them are included in the III-rd class (35 %) of soils with average fertility, and in the IV-th class (30 %) of soils with low fertility.
The main limiting factors for soil quality are as follows: excess moisture affecting 185,316 ha, water erosion and land sliding, compaction, acidity and nutrients deficiency.
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Surface and pipe drainage systems
Natural drainage of the soil is represented by all conditions of terrain, soil and hydrogeology of an area which causes gravity circulation of water located at a point in excess of the land surface or on soil profile (Mirsal et al., 2004) .
In terms of hydroameliorative works, the drainage is all that apply to land surface or underground, from which excess water is eliminated.
Surface drainage works is the ensemble of hydro-ameliorative works which removes excess water from rainfall, land surface or accumulated stagnant at the top of the soil profile, above the hard permeable horizons.
From surface drainage category of works are highlighted the following:
land shaping in slope that is done, usually with a continuous slope of the land surface after one or more inclined planes, to a gutter or nearest canal drainage network. The purpose of levelling land drainage works is to avoid stagnation of rainwater on the surface of local depressions without drainage. -land shaping in the bedding system with ridges and furrows is the realization of the greatest slope of the terrain of ridges with widths of 15 to 40 min length from 100 to 500 m and cross slope of 1-3%. These strips are ridges separated by shallow channels with large slopes, easily traversed by agricultural machinery. -mole drainage consists of galleries of 8 to 14 cm diameter, located at a depth of 0.4 to 0.8 m below surface, and is achieved through a special device. The purpose of these underground galleries is to remove excess water from the upper soil profile derived from precipitation. -deep loosening of soil profile at depth of 0.4 to 0.8 m is achieved either by plowing or scarifying, to increase the permeability of poorly permeable horizons and infiltration of water into deeper layers of soil profile. In addition to the categories of works mentioned above, surface drainage is completed through a hydropower scheme including collection network channels, outlet channels and all related construction. -ridge ditch issued for the collection and removal of water from precipitation which is in excess of the land surface. -drainage ditch is a channel that takes discharged water from the network channels and transports it to the nearest outlet channel being carried long distances between them, from 200 to 500 m. -evacuation channel is the channel that takes drained water from discharged channels and transports it to the nearest outlet higher point channel or direct in the emissary. -emissary (water course) is a natural watercourse, in which the drainage system discharges its drained water volume either by gravity or by pumping.
Pipe drainage systems with pipes is represented by all hydro-ameliorative works used for lowering groundwater levels at the depth required by the grown plants, respectively, of climate and soil conditions (Mejia et al., 1998) . In this category of work is a contained tubular drain of different sizes, network channels and exhaust collection related construction, filled sometimes with surface drainage.
The causes of excess moisture on agricultural land
The main water sources and factors that determine the formation of excess soil moisture conditions in Romania are the following: -precipitation is directly or indirectly, the main source of excess water in the soil for most agricultural land. In natural conditions of various climatic zones are recorded variations of rainfall, both from a calendar year to another, and in the same year from one season to another. Thus, in the same climate area 800-1000 mm annual rainfall can be recorded in rainy years and only 350-450 mm in dry years. However, large amounts of precipitation are recorded in short intervals. Thus, in intervals from 1 to 5 consecutive days, rainfall totals from 50 to 150 mm and sometimes even more. Excess moisture coming from rainwater accumulates in the roots of crops, and sometimes as a layer on top of pedophreatic soil profile. Depending on local natural conditions, excess moisture coming from precipitation is associated with lower slopes and/or local minor unevenness respectively, with clay soils, poorly permeable. -high water table fed by precipitation, infiltration from river sand other sources contribute to excess moisture on the land of meadows, plain sand low terraces. Excess moisture is manifested by increasing the water table, flooding the area of plant roots as well as small swamps in depression areas. On this land, ground water is usually located at depths between 1 and 5 m, which during rainy or high levels in rivers, lakes and other sources increases almost to the ground surface. -the heavy rainfall and high ground water level, easy accessional, fuelled by one or more of the above sources, also contribute to the formation of excess moisture on the clay soils, hardly permeable. Excess moisture in t h e f o r m o f s w a m p s a n d / o r c a u s e d b y precipitation of pedophreatic layer, respectively, as a high ground water level, the result of association between water sources said. -river water formed by the outpouring of excess moisture and flooding over the sides of valleys without mills. Floods are recorded normally during winter due to snow melting and in summer after heavy rainfall. Duration and frequency of flooding on local conditions vary from one stream to another, very different durations of time. Typically, floods are more frequent and shorter periods on the rivers of Romania and have a longer character and are less frequently in the Danube meadow. However, low lands are flooded from surface water runoff from higher areas of the surrounding land. -the landscape favours the formation of excess moisture in the soil so the small slopes of the terrain and the local minor unevenness elements which make the water flow and natural drainage of the soil characteristic. These areas are specific areas of meadow and low plains and sometimes on the terraces. Excessive wetting of the soil favours swampiness of the land, especially in humid and subhumid climates. -the illuvial clay soil with low permeability from wet climate and sub-humid areas are also challenging conditions for gravity circulation of water in the profile. The presence of textural horizon, illuvial clay, hard permeable, at a depth of 60-80 cm from ground surface contributes to the accumulation of excess water in the upper horizons of the soil profile.
Soil water balance
Agricultural land drainage fitting sizes, in general, for non-permanent or permanent regime, depending on soil water balance, respectively, of the elements considered for calculation of specific flow discharged through drains network.
Depending on the causes of formation of excess moisture in the soil which were previously presented, the most representative and most common cases encountered in practice of drainage work are.
Temporarily excess moisture with stagnant nature, caused by precipitation, is specific to farm land with small slopes and local unevenness in humid and subhumid climates with clayey soils hardly permeable. The water balance during periods of excess moisture has the following form:
P -ET > S + I + W max where:
P -average annual rainfall; ET -average annual evapotranspiration; S -surface water drainage of land; I -the amount of water infiltrated in the soil profile, below the plant roots; W max -the maximum amount of water that can accumulate in the soil in the plants root zone.
In practical terms, this formula in a simplified form of soil water balance equation is complete in terms of knowledge of natural factors causing excess moisture in the soil and established necessary drainage work.
In this case, the excess water volume (Ve) can be expressed by the relationship:
Specific agricultural land of humid and sub-humid climates are located on terraces, high and piedmont plains, highlands and hills: Banat, Crisana, Maramures, Transylvania and the northern Oltenia and Muntenia. However, large areas have been reported in the subCarpathian hills of Moldova and in the hard permeable soils of Romanian.
Excess moisture caused by free level ground water, fed from precipitation, infiltration from rivers, lakes, fish ponds, rice facilities, leaking underground and sometimes loss of irrigation water.
Water balance during periods of excess moisture relation is expressed as: P + Inf + Ir -Et > S + I + W max where:
P -average annual rainfall; Inf -infiltration from rivers, lakes and other sources; Ir -loss of water from irrigation systems; ET -average annual evapotranspiration; S -surface water drainage of land; I -the amount of water infiltrated in the soil profile, below the plant roots; W max -the maximum amount of water that a soil can accumulate in the plants root zone.
In this case, the excess water volume (Ve) is the appropriate minimum amount of porosity of aeration required for normal respiration of plant roots, respectively, of aerobic microorganisms.
Agricultural land with excess moisture from the category of soil water balance are commonly encountered in the irrigated or unirrigated territories from the Romanian Plain, more specific soils with good permeability (K> 0.5 m/day). These soils are formed on loess and sandy deposits where the water table is located at medium depths, less than 2-4 m.
Excess humidity caused by rain and ground water with high, slightly ascending level, supplied from precipitation, infiltration from rivers, lakes, fish ponds, rice facilities, underground leaking and others, in low permeable clay soil conditions. Water balance during periods of excess moisture is obtained by the relation:
P + Af -Et > S + I + W max where:
P -average annual rainfall; Af -water intake from the phreatic layer under pressure; ET -average annual evapotranspiration; S -surface water drainage of land; I -the amount of water infiltrated in the soil profile, below the plant roots; W max -the maximum amount of water that soil can accumulate in the plants root zone.
The agricultural land with this type of moisture excess is common on low land in the Banat, Crisana and Maramures, in internal river meadows and some areas in the Danube.
After the estimated forecast by National Meteorological Administration in the coming years is likely to increase the size of the droughts that will occur in alternation with periods of intense rainfall. During relatively short periods of heavy rainfall, flooding will occur quickly in river meadows with different intensities inside and manifestation of excess moisture in the soil.
The effect of increasing average temperatures predicted for the coming years is considered to be more pronounced in areas of the Romanian Plain and less significant in submountainous and mountainous areas of the Carpathian chain.
Experimental drainage site -Baia depression
Water excess in soil is a complex process that is determined by some factors like water uptake, circulation and removal in the system soil-subjacent rock. For removing water excess from soil profile, drainage systems were planned for improving soil aeration regime and field cultivation.
For knowing the long-term effect of hydro-ameliorative and soil-ameliorative works, applied under conditions of soil from drainage fields arranged in Baia, was determined the evolution of main eco-soil indicators of unimproved and improved soils.
Soil genetic conditions
The Baia Depression is located in the Sub-Carpathian Basin of the Moldova River, which is located in Suceava County, Romania. The total area of the Baia Depression is approximately 15,000 ha, 5,000 ha of which have excess soil moisture owing to rainfall or groundwater capillary rise.
The Baia Drain Field has an area of 3 ha and is located on a terrace platform of the Moldova River. The area bends slightly to the southeast and has a longitudinal slope of 2 -5% and a height of 393 m. The parental material is silty clay with a thickness of 10 -15 m. As a result, the natural drainage of the soil is weak to very weak. In addition, the groundwater is situated at a mean depth of 9 -10 m, and the perched water table is located at a mean depth of 0.2 -0.5 m.
The climate of the study area is continental temperate, with great thermal amplitude and rainfall that occurs primarily in the vegetative season. The rainfall in the study area is generally spread non-uniformly and usually torrential. The mean multiannual temperature from 1978 -2008 was 7.9 ºC, the average rainfall was 806 mm and the average evapotranspiration was 599 mm, with an average water excess of 207 mm.
The vegetation in the study area was composed of a hygrophilous environment that contained an association of Agrostis tenuis and a sub-association of Deschampsia caespitosa, Juncus effuzus, and Carex sp.
Evaluation of the study location revealed that the area was characterized by albic stagnicglossic Luvosol under the Romanian System of Soil Taxonomy (Florea et al., 2003) or albeluvisol under the World Reference Base for Soil Resources (WRB, 2006) .
Tile drainage experimental variants
To optimize the air and water regime of soil in the area, an experimental field containing a tile drainage system designed to remove excess water was constructed in 1978.
During the study period (1978 -2010) , six different tiles drainage systems (A, B, C, D, E, F) were installed and the effect of the removal of excess moisture from the soil by these systems was evaluated (Figure 1 ). Fig. 1 . Hydrotechnical scheme of the Baia drainage experimental site.
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Moreover, in variant A, the tile drainage was combined with the land forming in the bedding system with ridges and furrows. In this variant, furrows were constructed upon tile drains with spacing at 20 m. The bedding turning furrows to the middle of a cut to form a ridge that gradually slopes toward deep furrows to ensure good drainage.
Each drainage variant includes three drain lines. The length of each drain was 100 m and the slope of the drain lines was 0.2%. Hydrotechnical scheme of the Baia drainage experimental site ( Figure 1 ) was sized to optimize the basic design elements, used routinely in the design of tiles drainage systems (Table 1) . (20) Ballast (15) Under Romania natural conditions the ballast from the river inland meadows is considered al widely used material as a filter in tube drainage works. Filter layer of Ballast has very good drainage effect because of the maintenance of its permeability over the period of operation of the drainage system. Ballast placed around and above the drainage pipes does not compact under soil conditions; it is not degraded by microorganisms in the soil or groundwater chemical action.
In variants
Implementation of drainage tubes was performed using E.T.T. 202-A equipment, a mechanic system that performed: digging trenches with a width of 50 cm, variable depth of 0.8 -1.5 m and laying Tile drainage pipes and / or plastic.
After estimating the cost value of the lei / ha, on the time of implementation of drainage experimental variations has resulted some differentiate constructive solutions. For drain lines: 11/variant D, 2/variant A was the highest assessed values of the cost. Lower cost price values were obtained for the drains: 13/variant E and 12/variant D, depending on dimensional elements and building materials used.
Improvement procedures
After installation of the tile drainage system, the study area was used for farming.
The drained soil was then improved by applying the three following experimental cycles: [1978] [1979] [1980] [1981] [1982] [1983] [1984] [1985] [1986] (1998 -2010) : no application of soil improvement and/or cropping works.
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Crop rotations and plants were cultivated in the following three experimental cycles:
 Cycle 1, crop rotation I: maize-two-row barley-potato-flax fibers (1979 -1982) ; crop rotation II: (wheat + rye), (maize + potato), maize -potato (1983 -1986 );  Cycle 2, mixture of seeded perennial grasses (70%) and legumes (30%) (1987 -1990) ; mixture of perennial grasses (70%) and overseeded legumes (30%) (1990 -1997) ;  Cycle 3, overseeded natural meadow (1997 -2010) .
To quantify the changes in the major physical and chemical characteristics of the improved soil in response to the following variations of the drainage treatments described above (Figure 1 ), at the end of each cycle soil samples from the following treatments were analysed: www.intechopen.com
The evolution of some physical and chemical features under the influence of the improvements was also analyzed in the three experimental cycles. To accomplish this, soil samples were collected from the ploughed stratum (0 -20 cm) and the horizon below this layer (20 -40 cm). Soil samples were collected using an agrochemical drill at the end of each experimental cycle in 1986, 1997 and 2010 from the entire surface of the experimental variants (V 0 , V 1 and V 3 ).
Fig. 4. Tile drainage variant -middle of the drain spacing (V 3 ) and drain cross-section (V 4 ).
In the natural conditions of this wetland, the albic stagnic -glossic Luvosol, which is used as a natural pasture, presented the following morphological features in the horizon succession ( Figure 2 ):
A 0 0 -5 cm -strongly unreclaimed stratum; silt loam; very dark brown grey 10 YR 4/2 (wet) and light grey 10 YR 7/2 (dry); small polyhedral angular structure, moderately developed; very friable in wet state, quite hard in dry state; weakly plastic; weakly adherent; very frequent roots.
A 0 (W) 5 -18 cm -silt loam; dark greyish brown 10YR 4/2 (wet) and light greyish brown 10YR 6/2 (dry); small polyhedral angular structure, moderately developed, friable in wet state and easily compacted when dry; weakly plastic; weakly adherent; frequent coarse and medium pores; thin and very thin frequent roots; clear contact with the horizon below.
E a W
18 -30 cm -silt loam; light olive colour 7.5Y 6/2 with small yellowish brown spots 10 YR 6/6 (wet) and white 7.5 Y 8/2 with yellowish brown mottles 10 YR 6/8 (dry); small polyhedral angular up to lamellar structure, weakly developed, friable in wet state and easily compacted when dry; weakly plastic; weakly adherent; frequent medium pores; rare very thin roots; diffuse irregular contact with the horizon below.
E+BW 30 -46 cm -clayey loam; greenish gray 5GY 6/1 with small and medium frequent mottles, light yellowish brown 10 YR 6/4 (dry) and white 7.5 Y 8/1 with brown yellowish spots 10 YR 6/6 (dry); medium polyhedral angular structure, moderately developed; clay films on the faces of structural aggregates; small and medium ferromanganese spots and concretions; tough when wet and compacted in dry state; plastic; adherent; frequent pores; diffuse irregular contact with the horizon below.
Bt 1 W
46 -97 cm -loamy clay, greenish gray 5GY 6/1 with frequent large yellowish brown mottles 10 YR 5/6 (wet) and light gray 7.5 Y 7/1 with light yellowish brown 10 YR 6/4 and brown-yellowish 10 YR 6/6 mottles (dry); large prismatic structure, moderately developed; coarse clay films on the faces of the structural aggregates; medium ferromanganese spots and concretions; hard in wet state and very compacted when dry; plastic; adherent.
Following placement of the tile drainage system, land was forming in the bedding system and then the soil was cultivated for the first time. In consequence, a mixture between the upper genetic horizons of the soil profile was observed. After the first experimental cycle (1978) (1979) (1980) (1981) (1982) (1983) (1984) (1985) (1986) , the soil from the surface formed in the bedding system presented the following horizon succession (Figure 2 In the new conditions of the improved soil, the active physiological depth was greater than that in the unimproved soil. The succession of the horizon morphology revealed that the Bt 1 W textural horizon is situated at a higher depth when compared to the unimproved soil.
The experimental parcels from the space between the drain lines also showed a mixture of the soil profile upper horizons. The changes inferred were signalled in the depth of the ploughed horizon (0 -30 cm), and occurred due to the agricultural cultivation works and the deep loosening from the first two experimental cycles (1978 -1986 and 1987 -1996) . The space between the tile drain lines resulted in the following horizon succession ( 
Hydrometeorological balance of field drainage pipes
Depending on annual precipitation (P) and annual water consumption by evapotranspiration (ET) was expressed, on the basis of made observations during the experiment, the annual hydrometeorological balance (± ΔP = P -ET).

Annual rainfall regime (P) was the main source of excess water from the ground, being based on alternation between periods of intense rainfall and, respectively, dry periods in May. Database of observations made on annual rainfall were extracted for the case study examples, from a rainy year (1981), respectively, a dry year (1982).
For wet weather conditions area of north-eastern Romania, was considered as rainy year, 1981, with an annual rainfall of 968 mm fallen (statistical insurance 5%) and the dry year, 1982, with annual rainfall of 742 mm insurance and 80% ( In terms of annual rainfall distribution and intensity of growing seasons, months and calendar time intervals from one day up to 5 consecutive days of the years 1978-2010 have been reported following characteristics: -In the hot season (V-X) the annual average year, rainfall was recorded 549 mm (68%), and in winter (XI-IV), 257 mm (32%). -Average and maximum monthly rainfall recorded multi-annual, usually, recorded the largest amounts of water in June and July and lowest in January-March. -Rainfall in periods of 1-5 consecutive days were characterized, throughout the study period, by the size and distribution on everyday, 2 days, 3 days and 5 days, depending on the overall progress of the climatic conditions ( 
Technical efficiency of the experimental drainage variants

Periods of drainage system operation
In periods of drainage operation with non-permanent flow regime, rainfalls volume (P) exceeded the water consumption by evapotranspiration (Et), deep infiltration (I) and drain the land surface (S). In periods of excess water removal (ΔP), drained soil is working functionally as a reservoir, which records under the effect of heavy rains filling, respectively, depletion under the effect of drainage.
To characterize evolution of climatic factors that determine the hydro-meteorological balance and proper functioning of pipe drainage are presented the observations from the operation of drainage tubes in the years 1981-1982 (Table 6) . The functioning duration of drainage pipes of periods with water surplus totaled from 2 days to 20 consecutive days, as determined by the volume, duration and intensity of rainfalls.
Specific drainage flows
To characterize the dynamics of drainage specific flows, first were analyzed the observations from climatic conditions in 1981 and 1982. In periods of operation of drainage mentioned in the previous paragraph, specific drainage flows (q) expressed in l/s and ha for each drain line were characterized, generally, depending on specific factors.
Specific flow drainage dynamics was analyzed depending on the size of the excess rainwater and drainage lines efficiency, respectively, on the average assessed for the six experimental drainage variants (A, B, C, D, E and F). Also, tube drainage operation was highlighted both in terms of association with land shaping in the bedding system with ridges and furrows (variant A) and, respectively, aeration soil to a depth of 50-60 cm on average (variants B, C, D, E and F). In the early hours of operating periods of pipes drains were measured, typically, maximum flow, which measure on the evolution of precipitation increases and/or continuity of the excess volume of water till minimum values.
S p e c i f i c f l o w r e g i m e o f p i p e d r a i n s d r a i n a ge tubes was characterized on the base of volumetric flows measured 2-3 times daily, on the discharge place of each drain, in drainage operation during the years 1981 and 1982 (Table 7) . The increase of the distance between the drains or drain depth settlement resulted in a reduction of debts discharged, except association of pipe drainage tubes with land shaping in the bedding system with ridges and furrows (variant A).
Drained water volumes
Depending on the size of specific drainage daily flow of the area served by the drainage lines (1-18) and experimental drainage variants (A-F) volumes of drained water were calculated, expressed in mm or m 3 ·ha -1 . To calculate the volume of drained water areas were used areas of 0.60 ha (variants A and D), 0.45 ha (variants B and E), and 0.36 ha (variants C and F). www.intechopen.com

Average annual volumes of drained water (
The capture capacity of drain pipes
The excess stagnant water from the surface of the field and/or as pedophreatic water in the upper part of the soil structure must be evacuated in a relatively optimal period of time.
Before the descendent water current from the soil structure gets into the drain pipe it encounters a series of resistances that in general depend of the following natural factors and arrangement conditions: -the permeability of the soil arranged with pipe drainage works; -the permeability of the soil in the cross-sections of drain lines; -the type and thickness of complex drain + filter; -the pipe type and diameter; -the distribution and the surface of the joints / perforations that allow the water to enter into the drain pipes.
According to van Someren (1964) , the total energy losses in pipes (Δh) that are due to the resistances that appear when the water enters the drain pipe and that is measured at the middle of the distance between the drains, can be divided into the following three categories.
Horizontal energy losses (Δh 0 ) that are to the resistances encountered by the water current at the passage through the soil, up to approximately 1.0 m away from the drain pipe. -Radial energy losses (Δh r ) that is due to the convergence of the water current lines, from the immediate area of the drain pipe. -Entrance energy losses (Δh i ) that are determined by the resistances encountered by the water current when entering into the drain pipe.
For the water current to enter into the drain pipe, the total energy losses (Δh) from the middle of the spacing between the drain lines must be higher than the sum of the partial energy losses:
The studies made on the total energy losses (Δh), under the conditions of a non-permanent regime were analyzed in the hypothesis of knowing the period of time (t days) in which the water level must be lowered from the maximum height (h 0 ) to the minimum height (h t ).
The effect of the total energy losses (Δh = h 0 -h t ) was followed in the piezometric pipe situated at the middle of the spacing between the drain pipes, with the distance between them of 12 m and the medium depth of 0.8 m. At different periods of time (t), the total energy loss was represented, in general, by the decrease of the excess water level at the maximum height of the depression curve of 60 -70 cm, the best height of 15 -20 cm. At the same periods of time (t) the drained flows decreased from 9 -10 l/minute to 0.1 l/minute.
the factor of the draining intensity ( 1 J a  ) was determined in the base of the measured levels in the piezometer from the middle of the spacing between the drain lines, at the beginning and the end of the draining's functioning periods, with the help of the following relation:
where: a -factor of the draining intensity (days -1 ) h o -maximum height of the pedophreatic water level h t -minimum height of the pedophreatic water level t -period of time (days).
Depending of the amount of rain that fell, that in periods of 3 -5 consecutive days, registered values of up to 60 -140 mm, there were differentiated as well the values of the intensity draining factors. So, depending of the total energy losses (Δh), after the previously mentioned rains, the values of the draining intensity were of 4 -6 days, during the hot season, and of 6 -14 days, during the cold season (Table 9 ).
Time (t)
The height of the depression curve at the middle of the spacing between the drain pipes Table 9 . The draining intensity factor depending of the total energy loss.
the filtration coefficient (K) was characterized by a very good permeability, in the arable layer of 0 -25 cm (K = 3.2 m·day -1 ), fact that assured the high degree of efficiency of the process of draining the excess water. In the case of the underlying horizon that was analyzed for the depth of 25 -65 cm, the permeability was lower (k = 0.2 m·day -1 ), fact that determined the execution and the periodical renewal of the soil loosening process until the necessary depth of 70 -80 cm. -the draining porosity was correlated with the values that resulted in the case of the filtration coefficient, being characterized by medium to high values of 44 -54 % of the arable layer ( 0 -25 cm) and by small values of 2 -6 % in the underlying layer of 25 -65 cm.
Pores larger than 10-30 μ form the drainage porosity, usually occupied by air, but through which is drained by way of infiltration the water excess. The 30 μ diameter is found in sandy soils and the 10 μ in the medium and coarse textured soils. Utile porosity includes mediumsized pores with a diameter between 0.2 and 10 to 30 μ, which are able to retain either air or mobile water accessible to plants. Inactive porosity includes smaller pores, with diameters under 0.2 μ, which retain the water inaccessible to plants (Canarache, 1990) . Drained porosity, utile porosity and inactive porosity are the basic components of total porosity. The www.intechopen.com variation of these three components characterizes the soil compaction condition according to the determining factors. For organic and organo-mineral soils, favourable conditions exist when the drained porosity is greater than 20%; however, this requires installation of a drainage system (Canarache, 1991) .
The behaviour during the use of draining pipes
In the case of the soils with excessive rain water, the functioning system of the drain pipes is determined by the size and the aleatory distribution of the rain water quantity. In a series of successive periods of time water excess appears in the soil and/or on the surface of the soil, excess that must be evacuated through a drainage system.
The evaluation of the water survey in the conditions of the existent 18 draining lines (1, 2, 3, …., 18) and respectively, of the six experimental drainage variants (A, B, C, D, E and F) was analyzed taking into consideration the long time observations that were realized on the following factors:
the daily precipitations; -the average daily temperature of the air; -the real maximum daily evapotranspiration; -the daily water flow evacuated by drain pipes; -the water volumes evacuated by drainage network.
The annual dynamic of the climatic factors from the period 1978 -2010 that was also presented in the previous paragraphs respected the characteristics of the areas from the wet climate area of Romania, area that includes the Baia Depression as well.
The synthesis of the results obtained during the entire period of time when pipes drain experiments were made, can be characterized according to the annual and the seasonal dynamic of the climatic factors and the functional efficiency of the drainage system, as follows:
The multiannual precipitation regime -it was characterized by a medium quantity of 806 mm, with an annual distribution between the maximum quantity of 968 mm (1981), with a 5 % assurance, and the minimum quantity of 455 mm (1986), with a 95% assurance.
-
The real maximum evapotranspiration, having a medium multiannual value of 599 mm situated between the limits of the normal distribution from the wet areas. -Effective water surplus that resulted from the equation of the water survey from the drained soil, from the periods of time the drainage system with pipes worked registered a medium multiannual value of 325 mm or 3250 m 3 ·ha -1 (Table 10 ).
The medium volumes of drained water differentiated, in general, according to the dimensional elements and the nature of the construction materials used at the draining system. In the conditions of the equipping the 18 draining lines, the maximum norm of drained water 2070 m 3 ·ha -1 (64 % of the medium water excess) was reached at the drain 17/variant F. The minimum norm of 1110 m 3 ·ha -1 was found at drain 12/variant D with the distance between the drains of 20 m and the medium depth of the pipes of 0.80 m (Table 10) . From the analysis of the functional efficiency of the experimented draining variants that were analyzed during the entire period of exploitation, results the following:
www.intechopen.com The association of the pipe drainage system with the land shaping in the bedding system with ridges and furrows, with an average of 23 % (variant A).
Classification and qualitative evaluation of soil
Soil-field mapping units, considered ecologically homogeneous, were established between the limits of the six experimental (Figure 1 ) plots arranged for subsurface drainage, having the following useful areas: 0.60 ha (A and D); 0.45 ha (B and E); 0.36 ha (C and F).
The calculation of classification notes for crops was done according to the 17 eco-soil indicators of natural conditions for unimproved soil and, respectively, of the conditions for drained, improved and cultivated soil. According to the classification marks, established for each plot of the two plots, we gave the average mark per uses and crops of the control plot and of the drainage plot.
In the case of quality classes, the classification marks were grouped from 20 to 20 marks: I (81-100 points); II (61-80 points); III (41-60 points); IV (21-40 points); V (0-20 points).

Classification and qualitative evaluation of unimproved soil
Under soil genetic conditions of the microclimate from the Baia Depression, with a lower mean annual temperature (7.9C), early frost and late thawing, at which higher mean annual rainfall are added (806 mm), frequently stagnant water excess takes place on the field surface, at different periods of the year.
Among the important limitative factors of the production that were found in the natural conditions of albic stagnic-glossic Luvosol, used as "hygrophilous natural meadow", we noticed the following: stagnant moisture excess, soil acidity, soil compaction, low humus content.
Soil texture is dusty-loam at the depth 0-20 cm, and then it becomes average loam-clayey, in the subjacent layer 20-40 cm and clayey-loam deep in the soil.
Total porosity was generally correlated to the clay content (< 0.002 mm), being characterized by equal values of 52-65 % at the depth 0-20 cm and respectively, 44-47 % at the depth 20-40 cm.
Soil response is moderately acid at depth 0-40 cm.
Base saturation degree (V Ah ) is found within the oligomesobasic limits of 40-70 %. The classification of farm field for the above-mentioned soil genetic conditions and actual use of "hygrophilous natural meadow" led to average classification marks of 39 points (Table  11) . Table 11 . Field classification for the natural conditions of the control plot-Baia Depression.
Soil unit
In the case of using albic stagnic-glossic Luvosol as arable land, we have evaluated the suitability of the first six crops in the wet climatic area. The average classification marks comprised between 9 points (barley and maize) and 26 points (alfalfa) led to an average of the control plot of 13 points.
The natural soil classification has shown the following defaults: water stagnation at field surface, soil stagnogleyzation, soil-ground water depth and soil acidity and compaction.

Classification and qualitative evaluation of improved soil
By planning the subsurface drainage and applying agro-soil ameliorative works, we noticed a significant improvement of the general physical and chemical condition of the drained soil.
Soil texture was dusty-loam at the depth of 0-20 cm, while at the depth of 20-40 cm it was dusty clayey-loam, because of the mixture between genetic horizons, after soil loosening and cultivation works.
Total porosity with values between 50 and 55 %, at depths 0-40 cm, has shown a weak soil loosening after the three exploitation cycles.
Soil acidity was maintained within the limits corresponding to moderately acid to weakly acid soils, because of the long-term effect of limestone applied in 1978 and 1988.
Base saturation degree (V Ah ) was maintained in the first two cycles (1978 -1986 and 1986 -1997) between the limits of 71-90 %, moderately mesobasic. In 2010, the base saturation degree of 48-53 %, corresponding to the extremely oligomesobasic field, required limestone amendment.
Humus content that was determined after the 32-year exploitation periods, pointed out the effect of intense mineralization of humic substances.
By the application of controlling moisture excess works, the "increase" of classification marks of natural conditions was done.
Thus, we mention the diminution of defaults determined by classification coefficients for average annual rainfall, stagnant moisture excess and soil stagnogleyzation.
Agro-soil ameliorative works have also contributed to the "increase" of classification marks for the favourable correction of soil response, total porosity and organic matter content from soil. For the increased conditions of using soil for "pastures and hayfields" there were good average classification marks of 79-88 points, with an average of the drainage plot of 84 points that framed the improved farm field in the first quality class, with a very good fertility ( The use of the improved soil as "arable field" framed the drained field between the average classification marks of 50 points for barley and until 81 points for alfalfa. The average of the classification marks of the drainage group for the first six crops of 64 points framed the use as "arable field" in the second quality class with a good fertility.
Conclusion
Sustainable development of the agricultural area of Romania requires a balance between economic growth and environmental protection, depending on soil quality and the strategy of exploitation for land fund.
Comprehensive soil studies in Suceava County, on an area of 398,771 ha has allowed for classification of soil in ten classes and nineteen types of soil. Among the limiting factors of agricultural growth in the natural sol-units, one can mention: excess moisture, erosion by water, acidity, flood hazard, soil compaction and low permeability soils.
Excess moisture of pluvial nature and/or from groundwater, plus the overflowing of hydrographic networks, showed up in various forms and intensities on a surface of 185,316 ha, which represents 21.7% of the total area of Suceava County.
The diversity of natural conditions and the intrinsic characteristics of soil resources have determined a condition of middle to poor quality and suitability of the soil-units for agricultural use. In accordance with the specific requirements for soil crust improvements, in time were laid out a succession of hydro-ameliorative works.
Among these types of works, there can be emphasized the systems with ditches on a surface of about 55,000 ha and the pipes drainage on approximately 27,000 hectares, comprised in 20 large and local systems.
In order to increase the quality of the countryside and to promote sustainable farming systems, one has to protect the soil through both, the rehabilitation and / or extension of the existing barren hydro-ameliorative works, as well as by resizing the plots of the agricultural exploitations.
The pipe drainage system with spacing between drain lines of 12 -15 m and of maximum 20 m resulted to be an efficient solution for the proper evacuation of excess water.
The process of removal of the excess water from the surface of the soil and/or within the soil, water that resulted from the rainfalls of 40 -160 mm, which fell in periods of 1 -5 consecutive days, was made in the conditions that were studied with the specific water flow of 1.5 -2.5 l·s -1 ·ha -1 .
The growth of the spacing between the drain lines with up to 20 -30 m must be associated to the agro-and soil improvement: periodically deep loosening works, mole drainage and land shaping in the bedding system with ridges and furrows.
Classification and evaluation of soil quality for usages and crops is the database of qualitative farm cadastre at the level of soil-field mapping units of soil.
For the natural conditions of albic stagnic-glossic Luvosol from the Baia Depression, we have estimated an average classification mark of 39 points for grasslands and hayfields and of 13 points for the arable land, with extremely severe limitations caused by water excess.
By the arrangement of the farm field for water excess removal and the corresponding application of agro-soil ameliorative works, we have achieved the "increase" of some classification indicators, obtaining an average mark of 84 points for "improved pastures" and 64 points for "arable land".
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